The impact of three different types of electric stimulation (ES) 
Introduction
The Consensus Committee of the American Autonomic Society and the American Academy of Neurology defined orthostatic hypotension (OH) as a decrease in systolic blood pressure of at least 20mmHg, or a reduction in diastolic blood pressure of at least 10mmHg, upon the change in body position from a supine position to an upright posture, regardless of the presence of symptoms. The presence of OH as a consequence of blood volume redistribution during verticalisation in persons with spinal cord injury (SCI) is a common condition that affects 74% of these patients [1, 2] . An OH may discourage SCI individuals from participating in the early stage of rehabilitation [3] . The management of OH in the early stage of SCI using electric stimulation (ES) of lower limb muscles was found to be effective in stabilizing blood pressure during verticalisation [4, 5, 6] . However, the impact of ES of the abdominal muscles on blood pressure during verticalisation in patients with SCI is unknown. Therefore, the aim of the present study was to compare the impact of three different types of ES methods on blood pressure stabilization and on the incidence of OH.
Methods
Design: Prospective interventional study. Setting: Swiss Paraplegic Centre, Nottwil (Switzerland). Patients: Women and men, at least 18 years of age, following an acute and traumatic SCI, with a lesion level above T6, an American Spinal Injury Association (ASIA) Impairment Scale A/B/C and a diagnosis of OH (by tilt table test) were eligible for the study.
Intervention: Each patient underwent randomly three different types of ES sessions while being positioned on a tilttable. The following sessions were planned within 10 consecutive days: A) ES of the abdominal muscles B) ES of the lower limb muscles (Mm. gastrocnemii, hamstrings, Mm. quadriceps,) C) Combination of A and B D) Control session (=diagnostic session) For the ES session "B" lower limb muscles were stimulated to produce a milking mechanism from the distal to proximal part of the limb to pump the venous blood from the peripheral to the central part of the body [7] . ES was applied with surface electrodes and fixed stimulation parameters (biphasic rectangular, 35Hz, 300µs pulse width) with individual mA, depending on each patients´ sensibility. In each session, tilting progressed in 15° increments every three minutes, from 0° to 70°, except from 60° to 70°. Therefore, the patients were verticalised on a tilt table to 0°, 15°, 30°, 45°, 60° and 70°. Within each interval, blood pressure (systolic, diastolic, mean arterial pressure) was measured and the Perceived Presyncope Scale ( 0=no symptoms, 1=mild symptoms, 2=moderate symptoms, 3=severe symptoms, 4=syncope) was collected to assess the patient's well-being. If the PPS was ≥ 3 the tilting trial was discontinued and the patient returned to supine position (0°). Blood pressure (systolic, diastolic, mean arterial pressure) did not differ significantly between the interventions A, B, C or D at any verticalisation-degree (p>0.05). Although statistical significance was missed, blood pressure was more stable (up to 30% at a verticalisation-degree of 30°) within the sessions A, B, or C compared to D (Fig.  1) . In addition, independent of the type of stimulation, i.e. A, B or C, patients reached a higher degree of verticalisation with ES compared to the intervention D. 
Discussion
There seems to be a tendency to a clinical benefit of ES for the treatment of OH in individuals with SCI. With respect to limited time resources in clinical daily routine, ES of the abdominal muscles might be most feasible.
